In a previous paper discussion was focused on the interference of penicillin with H transfer, although it was pointed out that phosphorylation and dephosphorylation resulting from the transfer of P04 are fundamentally as important as hydrogenation . This paper describes the concomitant use of triphenyltetrazolium chloride (TPT), which deposits as a red formazan at sites of high reducing activity (Lakon, 1942; Cottrell, 1947; Mattson et al., 1947; Porter et al., 1947; Dufrenoy and Pratt, 1948c; Straus et al., 1948; Waugh, 1948) , and of trypan blue, which was used successfully in cytochemistry by McWhorter (1941) . Under proper conditions of pH, trypan blue is relatively insensitive to reduction but specifically stains ribonucleic inclusions.
Evidence published during the last year points significantly to the involvement of nucleic acid fractions of susceptible bacteria in their response to penicillin. Pandalai and George (1947) developed their hypothesis of the mode of action of penicillin from the observation that "nucleic acid is strongly antagonistic to the bacteriostatic action of penicillin." This observation was confirmed by Faguet (1948) . Perhaps more significant still are the results presented by Krampitz and Werkman (1947) , even though they were obtained with concentrations of penicillin far in excess of the levels attained clinically. These authors observed that whether penicillin was present or not oxygen uptake was maintained at a nearly constant level during the log phase (approximately 4 hours); then the cellular content of ribonucleic acid derivatives markedly increased. This was accompanied by a sharp increase in the oxygen uptake in the absence of penicillin but not in its presence. Their experimental evidence suggested that the overall effect of penicillin is to block the enzymatic system involved in the dissimilation of ribonucleates whether synthesized by the organisms or merely absorbed from the external substrate.
Subsequently this was confirmed by Macheboeuf (1948) , who showed that penicillin inhibits the system responsible for liberation of the ribose and the phosphoric fractions of the mononucleotides he studied (guanylic acid, adenylic acid, and adenosine triphosphate). Thus penicillin may actually protect these molecular complexes against destruction such as might be expected to accompany autolysis of the cells, the mechanism of which has been studied recently by Stacey and Webb (1948) . These results are in agreement with our own observations (Dufrenoy and Pratt, 1948a,b) to the effect that bacteriostatic concentrations of penicillin favor displacement of ribonucleic acid complexes (basophilic materials) from the affected cells, and that the margin of the inhibition zone on assay plates coincides with the site of the threshold for inhibition of phosphatase activity.
EXPERIMENTS AND RESULTS
The techniques employed in the present work were essentially as previously described (Dufrenoy and Pratt, 1947) . Briefly, assay plates seeded with appropriate test organisms are either incubated overnight (16 hours) with penicillin or are preincubated for 3 hours without penicillin and then are reincubated for a second period of 3 hours with penicillin. Reagents are applied and observations are made at the conclusion of the incubation with the antibiotic. The second method has the advantage of exposing cells to penicillin at the time when they are most reactive to the antibiotic (beginning of log phase) and of providing for study cells most suitable for cytological observations (Pratt and Dufrenoy, 1947a,b) .
When assay plates are flooded with a 0.1 per cent solution of triphenyltetrazolium chloride, the zones of inhibition promptly become outlined by a red ring, demonstrating the sites of enhanced reducing activity. Later the colonies in the areas of the plate unaffected by penicillin become pink, as previously reported (Dufrenoy and Pratt, 1948a (Pratt and Dufrenoy, 1947b) and by the classical Gomori test (Dufrenoy and Pratt, 1948b) . Another convergent line of evidence is the observation that these antibiotics impair or even completely inhibit the action of phosphatase (Dufrenoy and Pratt, 1948b) . SUMMARY Double staining of penicillin assay plates with triphenyltetrazolium chloride and with trypan blue provides further evidence to support the conclusion that the inhibition of enzyme systems involved in H transfer and in the dephosphorylation of complex ribonucleates is fundamentally involved in the action of penicillin on gram-positive organisms.
The use of the same techniques suggests that the action of polymyxin on the gram-negative Escherichia coli is effected through essentially similar mechanisms.
